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PREVENTION OF ACCIDENTS FROM OVER-WINDING. 


A very ingenious contrivance for preventing loss of life from overwind- 
ing in the shafts of mines, invented by Mr. Samuel Baijey, of Wednesbury, 
was referred to by our Staffordshire correspondent, in his letter of last week, 
and, in accordance with the promise then made, we subjoin a more detailed 
deseription, with the necessary explanatory diagram. At most collieries, 
not ouly in Staffordshire, but in every district in the kingdom, the safety 
of the men ascending in the cage is dependent entirely upon the precision 
with which the engincer handles the engine, _ It is true that by continued 
practice he becomes so perfect a master of the machine, that the cage is 
hrought to bank five hundred times withont being permitted to rise a foot 
ubove the required height; but the fact must not be lost sight of, that a 
moment’s absence of mind on the part of the winder is sufficient to sacri- 
iice the lives of those in the caye, and at the same time to do no inconsi- 
dcrable damage to the gearing at the mouth of the pit. It is precisely to 
render this operation less dependent upon the individual attention of the 

eipincer that Mr. Bailey’s apparatus is devised ; and it certainly appears 
~jevery way calculated to effect the object in view. 

To render the annexed diagram intelligible, it may be stated that be- 
tween the pit’s mouth and the pulley over which the winding-rope passes 
there is provided a cross bar, in the centre of which is a ring, which sur- 
rounds the rope. While the starting and the stopping of the engine is 
properly attended to, the winding-rope being attached to /’, and the cage 
suspended from g’y the lowering and drawing goes on as if no safety ap- 
paratus were attached; but when, from negligence of the winder, the cage 
proceeds oyward toward the pulley, the arms JJ strike with force against 
the lower. side of the ring already referred to, and draw back the bars Y X, 
by which the bolt W is kept in position, throw the hooks ZZ over the 
ring, and leave the cage suspended by these hooks; whilst the bolt W and 
the shackle X are left free to pass over the pulley. _, 

The arms JJ are levers, ce’ being the fulcra, and dd flat chain-links, 
hy which the bars XX are drawn back; ¢¢ are the pivots on which the 
hooks turn when acted upon by the points of the levers./.J; a’a’ are springs 
passing round strong pins 0’, and which serve to keep the arms.J J and the 
tars X Yin position when not acted upon by the pressure of the ring; and 
4 Z are the pivots on which the bars Y X turn. A flat plate of iron has 
been removed in this drawing to render the interior construction visible. 

Mr. Bailey does not confine himself to the precise details given, it being 
obvious that his invention is capable of much modification without depart- 
ing from the general principle involved. ‘Thus any kind of stop may be 
used -to act upon the levers by which the cage is disconnected from the 
Winding-rope, aud as the hooks are in most cases sufficient to prevent the 
cage from descending, he sometimes provides auxiliary stops, and some- 
times dispenses with them, , 





COLLIERY OPERATIONS—GETTING COAL BY THE LONG 
WALL SYSTEM. 

At the Bristol Mining School, Mr. laoxer, Brovan, Government In- 
spector of Coal Mines for the Western alistrict, delivered an interesting 
lecture, showing tho desirability of extending the long wall system of work- 
ing coal, Thereis one way better than another for getting every individual 
seam, and in previous lectures he had pointed out the necessity of studying 
the bed itself, and all its concomitant before determining the method 
of excavation; but when the mode has Been decidéd upon all subsequent 
operations should be in perfect harmony with the principle involved. The 
two normal processes of getting cpal are by pillar and stall and long work, 
all others being but a modification of one of them, or a combination of the 
two. It is easy to conceive that at the earliest period of the use of coal it 
would simply be taken from the pre but in course of time all such 
mere digging of the outburst would exhaust itself, and then advantage would 
be taken. of the valleys, and levels would be driven from the daylight, and 
then turn to the right.and left. It is clear that in lands of low eleva- 
tion any such winning would not last long, though in mountainous districts 
large quantities of coal might be thus gotten. ‘The next expedient resorted 
to would be the sinking of small shafts to a depth within the limits of 
manual labour, and the winch or jack rofl would be the simple machine 
used for raising the water and coal. nm this primitive method failed 
to supply the increasing demand animal power would be thought of, and 
a still deeper portion of the mine won the gin or horse-whim. But 
daring all these periods the processes of excavation and ventilation would 
be rude enough, and only such coal as was best adapted to their wants, or 
most easily gotten, would pe taken. By and bye came the water-wheel, 
which was used for winding aswell as pumping: by this power a still greater 
depth would be attained. At length arrived that grand epoch when the 
steam-engine was fairly set to work, and then the pits became deeper than 
at any previous period in the hi of coal mining, with, of course, com- 
mensurate wider area for exploitation. It is most likely that with this 
wonderful addition of strength and power some regular order in cutting the 


coal and in airing the mine came into immediate and permanent operation. 


Inthe North Fnelandha pillar apd stall system soon became well deve- 
loped, and from time to time has undergone suc 


improvements that it is 
now unsurpassed by any other district in that particular mode of working. 
Of late years, however, the long wall way has creptin there, and it is probable 
that the time will arrive when Northumber and Durham will exhibit 
as much perfection in the one method as they have ort ig Aa at in 
the other. A ial commencement has also taken place in Monmouth- 
shire and South Wales, and when the workmen well accustomed to 
the system it is not unlikely to prevail extensively in that magnificent coal 
basin, where, indeed, the measures are peculiarly adapted to it. In Glou- 
cestershire, on both sides of the Severn, it has long been practised, and 
somewhat extensively also in Somerset. In Shropshire, Staffordshire, and 
Derbyshire it is in high repute, and may be witnessed in great perfection. 

It will at once be felt that so great a gift ascoal should be sparingly and 
properly dealt with. In times past, how much coal has been sacrificed in 
the pillars of ill-worked mines? How much of the small, the result of holing 
and crushing, has been cast back and left underground for ever? What 
enormous quantities of good slack have been brought to bank and left on 
the surface, to be trodden under foot, or to ignite, and poison the whole- 
some air with its smoke. How | @ quantity per annum is dispersed 
into the atmosphere by the rude inartificial arrangement of furnaces 
and fire-places. If, then, there be one way easier and more abundant than 
another for clearing our mines of coal, surely it becomes a duty to recom- 
mend its adoption. He did not state that the long wall system is exactly 
suitable to every seam of coal, but he believes that there docs not exist 
very many whose peculiarities form a denial to such manner of working. 
He has seen it in operation in the thinnest and the thickest beds in Eng- 
land, and has had reason to be entirely satisfied with the result. By this 
method, generally speaking, larger quantities are gotten ed acre than by 
the pillar and stall system. Again, the long sides of work are favourable 
to straight and unobstructed currents of air, and if the gob be carefully at- 
tended to it is a safe method as regurds the workmen, and surely human life 
should be thought of before all else. These are strong arguments, in which 
he thought he would be borne out by the experience of at least half a dozen 
of the principal mining counties of the kingdom. 

In the long wall system of excavation they make use of any stone or clod 
that may form partings in the coal, for the purpose of building their pack 
walls; or if the roof fall behind them they bring it out of the waste for a 
similar purpose. But there are some veins without partings, and some 
whose roofs are so strong that they will not always come down. In this 
case studs of timber are set, which, with any stowed small coal, are nearly 
always trusted to. He remarked that all the useful contents of the seam 
should be brought to grass, and he opined that the time will come when 
stone, strong shale, or other such material, will actually be sent down the 
pit to gob with, in order that no coal whatever shall be recklessly sacrificed 
and left underground. He was happy to say that an instance had come 
under his notice on the other side of the channel where one portion of the 
coal is now getting by long wall, and the necessary material for gobbing is 
obtained from a more ancient part of the mine, formerly worked by the 
pillar and stall. This not only shows a desire for Soe but it also 
exhibits the fact that though the colliery was originally laid out for pillar 
and stall it is still not too late to apply the more productive method. He 
must also, however, refer to an attempt of a less successful character,—a 
gentleman entertained the laudable Hlesign to adopt the long wall mode, and 
drove onwards for some time without building up a pack wall. Unfortu- 
natcly this remissness was attended with a heavy fall of top, and a fatal 
result, which so alarmed the workmen that they made considerable oppo- 
sition to the system,—which he might remark had been thrown back in that 
neighbourhood for, perhaps, ‘many years yet to come. This only shows 
that alteration or reform without sufficient practical knowledge is always 
likely to defeat its own end and intention. Ina third instance they have 
turned a modified sort of long work into the true plan, and the result is so 
gratifying that the workmen themselves cannot do otherwise than admire 
it; the manager in this instance thoroughly andérstood what he was about. 

Mr. Brough would repeat that your coal and‘ your general stratification 
must always be well studied before you fix upon the method of working. 
With reference to the plan adopted in some parts of North Staflordshire, in 
Derbyshire, and in some qther districts for flat mines, or for seams lying at 
an angle of (say) not more than a foot in a yard, he explained thata ve 
thick pillar is left to protect the main heading and adit level. He much 
approves leaving a thick rib for this purpose, as it keeps all safe at the 
lower part of the work, and nothing is lost by it, as the pillar can always 
be robbed back when the mining operations have reached the far end: re- 
member that no coal whatever should be left underground. The coal is then 





wrought upwards, and of course the face of the workings advances towards 
the rise. ‘The coals are brought down to the main roads through a sort of 
jig-brow, or inclined plane, by means of pulley wheels fixed in strong 
movable frames, and fitted with brakes in the usual manner. All the coal 
is removed, and the inclines are kept open and good by sound pack walls 
or gobbing; also the work is carried on by leading and following faces; 
and if the roof be hard or heavy they generally carry the stalls, as onc may 
call them, about 10 yards one in advance of the other, so as to break the 
weight. As to the range, that will depend on circumstances,—it may go 
up as far as 200 yards, and even more, or it may be prudent not to exceed 
50 or 80 yards. If the mine be perfectly flat; the roof good, and horse- 
roads well kept, even these limits may be extended, but all will depend 
on the ability to keep the roadways secure. As regards the face of the 
work, timber is used sometimes—even chocks. His own idea is that cast- 
iron stobs or supports may be used with great effect; they need never be 
lost, but made to serve over and over again to any. length of time. By the 
break which 10 yard advances afford the roof, even if a bad one, comes 
down to its bearing; and though it may be a fiery mine there is not so 
much danger ot the goaf in this manner. If it be a strong top, that only 
falls in places, the goaves become dangerous, but the remedy will be the 
exclusive use of locked safety-lamps. There is a division into districts, 
on one range by means of a leading split of air, and there are also sub-splits 
if the term may be allowed, in such manner that the air enters two follow- 
ing inclines at once, and then it sweeps along the face of work and the edge 
of the goaf at the same time; he had seen it thus at work in very fiery 
mines, but, of course, no naked flame waspermitted. The incline macHines, 
or pulleys as they call them, are a little in advanceof the face of work, and 
from time to time they must be moved up, the little head for which is 
always excayated in readiness. In many mines he had seen a mere snatch 
block used for letting the coals down to the main road, but that must be 
regarded as a very slovenly way of doing things. 

ference was next made to a different arrangement adapted to the 
working of seams varying from 18 in. to 2 ft. in a yard incline, which is 
heavy indeed to work coal. In this case the main roads are driven to the 
rise in the solid coal, and one of them becomes a grand inclined plane, with 
machine and brake, as usual, for letting down the coal. Out ofthese grand 
main inlets the levels are driven in pairs to the end of the district, in some 
instances, and so the coal is worked homewards, or by the back stroke. In 
other instances the coal is worked outwards, and in this latter case they 


| are obliged to keep the levels good by pack walls—Te is Yéedle¥s to refit’ 


that by the back stroke less gobbing is necessary. It is but too true that 
there isa great deal of expensive narrow work, but it must be remembered 
that the measures are assumed to be lying at a terrible angle. However, 
they get all the coal out this way, and thatis the great object, after all. In 
this way of working, of course, shorter ranges are prescribed. The lateral 
distance between the inclines must needs be considerable, otherwise thé ex- 
pense would be greatly increased, as they are generally double headings, 
in order to carry the air in with them, for in these pitching’ measures good 
ventilation is the first thing to be considered. . 

In some parts of Yorkshire they employ what is there called long work, but 
itis by no means the pure principle, being but amixture of long wall and wide- 
stall work. It is very like the Lund Hill arrangement before the terrible 
explosion took place, and than which, for the seam of coal there wrought, 
nothing could be much worse. The pillar left by the fifty-yard stalls is 
sure to get much crushed, and both coal and ventilation becomes injured ; 
he referred to this system as a warning, not as an example. . It is far better 
to take all the coal out right away, or to revert at once to the system of 
true pillar and stall. A strong gob will enable you to clear out all the 
contents of the seam, whatever that may be; but, unfortunately, it is not 
in every district that they know how to make a thorough good pack wall, 
and so, when attempted by inexperienced persons, the long sall system 
gets into wont nee men accustomed to pillar and stall will nearly always 
bg aa themselves to long work. 

ferring to the plan adopted by one of the principal firms im South 
Staffordshire, with which colliery he was well acquainted, and the work- 
ings of which he considered to be a true type of the long wall system of 
getting coal, Mr. Brough remarked that he must explain a widely different 
state of things to any observed in most of the very large collicries in the 
kingdom; in these latter, as soon as the pits have bottomed the conl, and 
all the necessary arrangements for inset and other suitableroom are eficeted, 
they immediately commence getting coal, working away outwards; and if 
by pillar and stall, leaving sufficient support for protection, and these, pil- 
lars they always get as much of as they can by the second working—that 
is to say, in coming homewards again; though he might observe that, by 
dividing the work into districts, one might see operations going on simul- 
taneously both in the whole coal and in the broken. If, on the ather 
hand, they adopt long work, it is for the most part outwards also, the roof 
being kept good, and the various avenues preserved, by strong pack walls, 
thus constituting most of their openings of the class termed “ gob roads.”’ 
In South Staffordshire and East Worcestershire, on the contrary, the 
general custom is to drive out the gate roads and the air heads without at 
tempting to get any coal whatever, more than that which results from 
these necessary excavations. Sinking is done at a less cost there than in 
any other part of England, consequently they ‘can alford a pair of shafts 
for a very limited area of coal; and this is an advantage which they pre-qmi- 
nently possess. ‘The result of this plan (a most admirable one where ia 
can be performed) is, that they arrive at their extreme boundary in solid 
coal, and then they commence to work homewards. Thus they always 
possess fast roads—a means of safety beyond all measure ‘desirable. This 
1s the gencral plan, but they do not always carry it out; hence it was that 
in his official reports for that district he frequently complained of “gob 
roads.” That such remonstrance was just and proper there can be no doubt, 
because with their small areas it is most easy to reach the boundary by 
fast roads; and in that way, moreover, they bring the coal back cleaner, 
and carry the air much better, on account of its not leaking through, the 
gob. He could not conscientiously make a similar complaint in his new 
district, on account of the collieries being for the most. part of vast. ayea, 
and lying very deep; therefore, when a proprietor has expendet a very 
large capital in winning his coal, hc_can scarecly keep hig hands off it, and 
immediately commences to turn some stalls or cut out a side, of work, as 
the case may be. But for all that he remains stediast in his opinion, that 
the safest and best way is to drive the work out to the far end, and then 
come sweeping homewards, leaving all danger and efiluviym. far behind. 

The system he now wished to explain was the one pursued in Stafford- 
shire, far more extensively in the thin mines than in the ten-yard seam; 
though he wished it had been-entirely adopted in that wonderful mass of 
coal, as hundreds of lives would have been. saved during the last 20 years 
had such been the case. He was happy,’ however, to say that the system 
is creeping in. even in that immense aggregation of coal. The grand cx- 
ample set in the collieries belonging to Mr. Foster, and ‘m those of Mr. B. 
Gibbons, sen., will ultimately be extensively followed.. The system was 
applicable to coal of any thickness, whether I$ in. or 12 yards. Aftershe 
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pits had reached the coal they drove oat level course right and left, ‘and 
then started oif to the rise with very long gate roads, each about 7 it. square, 
until they reached the extreme boundary of the colliery—each road, what- 
ever might be its direction, being accompanied by a parallel air head. 


| 


They cannot get out far from the bottom without these headings, as the | 


coal is sometimes very fiery indeed. 
from gate road to head, and then put a strong stopping in the previous 
one; in this manner they can drive out in solid coal to any distance what- 
ever. Abouta fourth-of the coul was gotten when a plan of workings (ex- 
hibited) was hand over to him, but long ere the time at which he was 
speaking every ounce of coal had been cleared out of the mine. The part- 
ings and the roof which falls behind them become the means of perfect 
safety, every bit being built up into.a noble wall of defence behind their 
backs thtoughout the entire length ot each working face; it is brought on, 
just leaving room enough tor the holers and for the trams and horses, 
wastes of 3 or 4 yards wide being left in the gob to go in and geg building 
stuff out of. . It may easily be conceived what a beautiful sweep of air can 
be realised in this way, and it is obvious that all that is noxious is left be- 
hindthem for ever. The rails are lajd as close'to the face of work as may 


honftwards as the side of work tends that way. This may be regarded as 
a disadvantage, but as the road remains where it is until an entire slice 
comes off the whole long face, it is not so inconvenient as it would at first 
appear: he thought that they would agree with him that as regards the 
getting at the coal in order to hole and cut it, and transporting it to the 
bottom of the pit, nothing can surpass this simple plan, indeed, the haul- 
age gets daily easier and cheaper. As to the process of ventilation, it is 
evidently the most complete that can be devised, inasmuch as all complica- 
tion is avoided. He might freely tell them that in the collieries worked 
on this system (and the two great owners already named possess many of 
them) not aman was hurt during all the time he was Inspector of the dis- 
trict; whilst, on the contrary, in those mines worked by pillar and stall, or, 
as it is called there, ‘* square work,” accidents were of almost daily occur- 
rence. ‘Thisis the highest praise he could offer to the long wall system ! 

In conclusion, he might remark that some coal works easiest on the back 
of the slips, some under the face of them, and again with some it is expe- 
dient to take the at its ede But be this as it may, all or any of 
these peculia? structural coaditions of the seam are just as accessible by 
long work as by pillar and stall; indeed, he might say a good deal more 
so. Ile had explained several methods, all different, yet in some measure 
so alike that it will be hard indeed if one cannot adopt the best of them 
when called upon to work coal tor one’s self or for others. By trying, all 
things can be done, and he hoped the day would come when no one would 
leave underground a pound of coal per acre. All that is unskilfully left 
behind is lost to mankind forever, and this is evidently unjust to the gene- 
rations that have to succeed us. 


coal 


Ss. 





THE MINES AND MINING DISTRICTS OF WEST 
CORNWALL.—No. IV. 
Continuing the preliminary description of the principal Cornish Mining 


Machinery, which I shall conclude in this paper, we next come to— 

The Dovusie-Acrixec Coxnisn Enorye, which is used where a rotary 
motion is required, and calls for no special remarks. It is, like the pump- 
ing-engine, condensing, high-pressure, and expansive, the steam being 
admitted alternately on each side of the piston, the opposite side being 
simultaneously placed in connection with the condenser, and the high- 
pressure steam being cut off after a certain length of the stroke, which is 
completed by the expansion. The mass required to store up and distri- 
bute regularly the momentum given by the high-pressure steam at the 
hezinning of the stroke is supplied by the fly-wheel. This kind of engine 
is principally used for drawing stuff, or stamping and crushing the ores ; 
but it is likewise, in smal! mines, at times used for pumping, although, 
being unsuited to the pumps described, its use in this manner always en- 
tails a considerable loss in fuel, compared with the single-acting pumping- 
engine. How far this class of engine might be economically employed in 
connection with double-acting pumps has never been seriously considered 
in Cornwall; but in some countries, where a more portable and cheaper 
machine, capable of doing the same work, would be more advisable, even 
if it entailed some increased consumption of fuel, it would be well worthy 
of consideration how far a system of good double-acting forcing-pumps, in 
connection with a double-acting engine, might not be usefully adopted, 
Such systems are in use very successfully in some parts of the Continent. 


he Cousisu Botrer, which differs essentially from the boiler ordina- 





rily in use in other parts of England, is, like the application of high-pressure 
I us of Trevithick, being con- 


t used in Cornwall for some years 
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atterwards,—the first erected 1e county being at Dolcoath Mine, in 
1316. It consists of a horizontal cylinder (containing the water), in which 
is placed another inté rylinder tube, or flue, of much less diameter 














(having the furna and quite surrounded by the water in the 
larger cylinder. ‘The heated current traverses this internal tube through 
its entire length, at the end of which it divides, returning by lateral flues 
on each side of the outer cylinder, in front of which it again unites, pass- 
ing down by another flue beneath its bottom, which leads it to the chimney. 


ed at the end of the internal flue, slopes a little inwards, 
by ridge of brickwork built in the tube; 
imded on all sides by water, so that not only is the 
but the ashes are even turned to account. 
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But the peculiarity of the Cornish boiler is not confined to its form alone; | 
it is also characterised by the following features :— 

Ree 5 ort of the area of the heating surface of the boiler to the 
qu water evaporated, or of fuel consumed, in a given time is from 
é fim vreat a8 In a common boil r. 

2. The proportion of the area of the heating surface to that of the fire- 


grate 18 more than (vice 45 great, 
3. The rate of combustion is /: 
as in the common one. 
The forms and proportions of the Cornish boiler have beer the subject 
of mach discussion among engineers unconnected with the county. 


| 
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ur times as slow in the Cornish boiler | In practice, it is gga 
Th 


upon this principle, having the ratio between the 











SUPPLEMENT TO THE MINING JOURNAL, 


tuvourable to the further extraction of its heat), it mects with one hotter than before; _ 


wherefore, since the rate of cooling always depends upon the difference of temperature 
between Lhe bodies in contact, {t must follow that in this case the circumstances are not 
such as should lead to the most perfect and economical use of the fuel. 

But with the Cornish boiler the arrangement is quite ou a contrary principle, The 
heated current first impinges on the top of the tube, over which the highest, and there- 
fore the hotest, postion of the water is lying; it then passes along the side flues, when 
it duds the surfaces cooler than befure; and, last of all, it traverses under the bottom of 
the boiler, where the coldest water will always be. Ky this means the fire current, as 
it gradually cvols, is likewise gradually brought to act upon cooler water, aud thereby 
the best opportunity is afforded for the extraction of the free caloric It containg. 

The plan of making the current impinge upon the coldest surface immediately on Its 
leaving the fire, as in the Boulton and Watt's boiler, is‘ nlayvous, inasmuch as it 
tends to check the perfect combustion of the gases evolved from the fire. It is known 
that a considerable quantity of combustible vapours disengaged from the burning mate- 
rials is nol consumed till it has passed into the Uhroat of the furnace, and has had time 
to mingle above the fire with the air y for its bustion. But if, in the mean- 
time, this gas is much cooled it will net ignite, and passes uaconsumed into the chim. 
ney ; hence smoke is formed, and waste of fuel is the result. It is, therefore, always 
desirable to cool the gases as little as possible immediately on their departure from the 
fire; and the difference between the Boulton and Watt and the Cornish systems in this 
respect is, that in the former the gaseous current impinges at the bridge upon that part 
of the boiler whose temperature must of necessity be the lowest; while in the latter the 
the water directly above the fire is the hottest that can be found in the boiler, being, in 





. . : | fact, that of high-pressure steam. 
be convenient, but it is clear that it must be a movable road, retreating 


According to the Report of the Admiralty Coal Investigation (Memoirs 
of the Geological Survey, vol. ii., part 2, p. 555), 1 Ib. of good Welsh 
coals can theoretically evaporate a weight of water varying from 13 lbs. to 
15 lbs. from the boiling pomt. In practice, Mr. J. A. Phillips found that 
the boilers at Par Consols Mine evaporated 10-2 lbs. of water from 92°, 
equal to 11-4 Ibs. from 112°, with 1 Ib. of a superior coal, whose theoretical 
evaporative power nearly equalled 15 Ibs. If we take a mean, we may 
assume that 1 lb. of good Welsh coal will, in a good boiler, convert 94 Ibs, 
of water into steam from the usual temperature of the feed supplied to the 
boiler from the hot well. 

While steam remains in contact with its generating water, it is a well- 
known principle that it is impossible to augment its temperature without, 
at the same time, augmenting its pressure and density in a proportion 
which has been ascertained by experiment, but for which no general law, 
applicable to all temperatures, has been found. It is also an established 
principle that the same quantity of heat will evaporate the same weight of 
water, Whatever the temperature and pressure of the steam; but the quan- 
tity, or “ volume,” of the steam will be proportionately less as the tempe- 
rature and pressure increase. This varying volume of steam, generated 
by a given volume of water at different temperatures and pressures, is called 
its * specific volume.”’ ‘Thus, a cubic inch of water evaporated at a pres- 
sure of 15 Ibs. to the square inch produces 1665 cubic inches of steam ; 
while at a pressure of 60 lbs., with the same consumption of fuel, it only 
produces 466 cubic inches of steam, but then this steam is four times more 
elastic, and has consequently more power. In these cases we find that at 
15 Ibs. to the inch the specific volume of steam is 1665 cub, in. ; and at 
60 Ibs. 466 cub. in. ‘This relation is very important in considering the 
power of steam-enyines; and the following table, from Count de Pambour, 
will give a notion of these at some pressures :— 


Pressure. Temperature. Specific vol. Pressure. Temperature. Specific vol. 
15 Ibs... .. eo 213° ...... 1665 cub. in. | 40 )bs....... SP cocce + 676 cub. in. 
20 ths. .. 228° ...... L277 cub. in. | 45 bs. ...... 276° ...... GO7 cub. in. 
25 lbs. .... | TTT 1040 cub. in. | 50 tbs. . sees» O51 cub, in, 
0 Ibs... 251° ...... S80 cub. in. 55 Ihe. ...20 PBB? 22... 505 cub. in, 
35 lbs. 2.6.5 260° ...... 764 cub. in. | 60 Tbs....... > oceeee 466 cub. in, 





With these da:a it is easy to estimate the gross amount of power pro- 
duced by a given consumption of coals in a given engine ; and knowing 
by experiment the nett of duty performed, we ascertain the loss of power 
by waste of heat, friction resistances, &c. 

If we take the case of a 70-in. engine, with 10 ft. stroke in the cylinder, 
and Suppose the steam to be admitted at 45 lbs. to the square inch during 
1-Gth of the stroke; what duty ought it to perform? The area of cylinder 
being 3848 in., and initial pressure 45 Ibs.; we have a total pressure per 
square inch of 173,160 lbs. This moved through 1°66 ft. (space during 
which steam is admitted) gives the quantity of work = 173,160 x 166 = 
238,600 Ibs. raised 1 ft. high before the steam is cut off. 

We next have to find the quantity of work done by the expansive steam. 
As I stated in my last article, the pressure of this steam decreased, by 
* Mariotte’s law,” in proportion to the increased space it occupied ; and 
open to the initial 
pressure and the space in which the expansion takes place, which is the 
“index of expansion” (in this case 6), we find the entire pressure exer- 
cised during the expansion by multiplying the work done by the unex- 

anded steam by the hyperbolical logarithm of this index of expansion. 
n the present instance, "yp. log. 6=1°79176; and 288,600x1°79176 = 
517,100 lbs. raised 1 ft. high by the expansive power of the steam. Alto- 
gether, we have the work done throughout the whole stroke thus— 

By the initial steam , 9948 x 45 x 1°66 22 258,900 Ibs. raised 1 ft, high, 
By the expansive eteam,. 288,000 x 1°79176 (liyp. log. 6) 517,100 lbs, raised 1 ft. high 


Total.... see » 805,700 lbs. raised 11. high. 

Now, the cylinder being 3848 sq. in, area, and the steam being admitted 

during 20 in. of the stroke, the quantity of steam consumed to do the above 

work will be 76,960 cub. in.; and since the relative densities of steam atid 

yater (specific volume of the steam) at 45 Ibs. pressure is 607, this volume 
of steam will contain 76,960—607 = 126 cub, in., or 4°55 lbs. of water. 

Then, on the supposition that 1 lb, of coals will evaporate 9°5 lbs. of 
water, 0°479 lbs. of coals will be required to evaporate the 4°55 lbs. of water 
required for this stroke, the gross power of which was 805,700 lbs. raised 
1 ft. high. At this rate 112 lbs. of coals would raise 188,000,000 Iba. 1 ft. 
high. By calculating the weight of water in the pumps, and ascertaining 
the number of strokes, and the quantity of coal consumed during a certain 
time, we can find how much work any engine has performed, calculated 
in pounds lifted 1 ft. high for each ewt. of coals consumed. This is called 
in Cornwall the “duty” of an engine. In the case we have taken of a 
70-in. engine, it is possible that the effective duty might be found to be 
90,000,000 Ibs. raised 1 ft. high, which would show that more than half 
the whole gross power of the steam is consumed in loss by radiation, im- 
perfect condensation, friction, and pitwork resistances. 

There are several other important points connected with the Cornish 
engine, which I cannot refer to here; but one or two I will just mention. 
found that the pressure in the cylinder is less 
than that in the boiler. is is attributed to various causes, and is pro- 
bably due to a combination of many; the principal one probably is the 


By | manner in which the steam is admitted, which is, as it were, by intermit- 


some they have been most emphatically condemned, and by others equally | tent puffs, between which the temperature and pressure of the steam is 


Janded. 


of boiler is the best reply to its traducers ; 


The practical economical results arising from the use of this form 
but, at the same time, it may 





be admitted that its succ 3 to some extent due to the nature of the 
engine in connection with which i employed, and that for ordinary 
purposes it might be unsuitable. The two principal objections made are— 
1. That the very large proportion of the heating surface to the quantity of 
water evaporated unduly { unnecessarily 1 


consequent cost of the boiler —2, That the small amount of steam room 
which is nec 


evlinders, gives rise to 


tity of vesicul ter with the steam 

the increased first cost 1s trifling 

fuel. Th no doubt ormidable objection, and much of the 
bad duty of m ornish engines is to be attributed to the “ priming,” 
or quantity 1 over with the steam; but even this is not so 
bad in the Corn wiler as it vith only a similar steam space 


jn any other form of boiler, tur the steam being principally generated over 
the convexity of the internal tube it has only to travel a few inches, whence 
thie ebullition, « ce is much Jess than in 





wequent chauce of “* priming,” 

an ordinary boiler, where, being generated near the bottom, it has to 

ascend through many feet of water. Besides, this want of steam space, 

and conses { tenceney to” * has been to a great extent reme- 

died in seme mour 1€5, | wing irge reservoir for steam trans- 

versely across and ve the bo which the steam-pipes are con- 

nected, as described by Mr. Sims in the Journal of Nov, 5, as applied to; 
the boilers of Great W heal Busy engine 

The following extract from Mr. Pol Treatise ont (or h Pumyp- 
ing- Engine sets | th t y ces yustion arising from the forms 


of this boiler in a ¥ and for nian 


The deacend ‘ 4a ™ 7 ; " van 


is peculiar 





who fuel prev s ’ r hav hisjamesl In their 
botlera th ! ' e heated 
owe ‘ te A t ! . : , t j to pas 
through her irawn into the 
chimuey. The« pein A process wu the c . ster will naturally 
always de found a bot hie r, the heated curr Li always lirst be ap- 
siied to the coldest w “ wien 6 & ¥ t 1 along the flues, Inatepd 
pile 
; . or f ‘ tha r *roverse! non ‘which would be mare 
of Gadlog g coules surtace Laas. CNA BIe, AY Stees BU DON WAR WOULS US Mgrs 


| condensation by keeping it saturated with heat. ‘These are not theoretic 





constantly increasing; and, the steam space being small, this pressure na- 
turally decreases rapidly on the connection being opened with the cylinder. 
Indeed, this small steam space is the weak point of the Cornish arrange- 
ment, the proportion between it and the volume of the full length of the 
stroke open to the steam never being very great, sometimes not more than 
six toone. In such a case, 1-6th of all the steam accumulated since the 


reases the size, weight, and | Jast stroke being suddenly taken away, we might naturally expect a mo- 
, | nentary decrease of pressure; this diticrence of pressure is of course a los 
sarily very contracted from the nature of the form of the two | Every effort is made to decrease it, by giving a large area to the valve 
‘ priming,” or the carrying up of an undue quan- | and steam-pipes, for which the Cornish engine is very peculiar. The area 

tk To the first it may be replied that | of the steam-pipe varies from 1-40th to 1-60th of that of the cylinder, but 
mpared with the continued saving of | shonld never exceed the former. 


Other sources of loss are the “ priming” of the boiler; and the cooling 
of the expanding steam probably always carries off more or less vesicular 
water—according to De Pambour 5 per cent.,—and with the small steam 
space of the Cornish boiler it is probably more than in ordinary cases. The 
cooling of the expanding steam is ulso inevitable. Now, it has always 
been a doctrine, laid down by all engineers, that in the Cornish engine 
these difficulties were to a great degree met by the adoption of a steam- 
case, or jacket. It has been stated over and over again that the economy 
of this jacket has been found by repeated trials to be at least 10 per cent.; 
and a celebrated French mining engineery M. Combes, states that in one 
trial he made with a double-acting engine working highly expansively 
(the steam being only admitted 1-10th of the stroke) the increased eco- 
nomy from this source amounted to between 30 and 40 per cent. The 
reasons given for this economy are that the high temperature of the case 
evaporates the vesicular water, and thus utilises it, besides preventing a 
decrease of temperature in the expanding steam, and thus preventing 

al 
reasons, but, on the contrary, suggestions to account for an alleged observed 
practical fact; for theoretically, it must be admitted, there would be no gain 
by the use of the jacket,—it is entirely a question of fact. 

With all the alleged benefits arising from the use of the jacket, which 
are stated by the highest authorities to have been ascertained by accurate 
expermnents, and particularly all the Cornish engineers, I certainly was not a 


little surprised to sce it so utterly condemned by Mr. James Sims, in the | 


recent numbers of the Journal, Of course, Mr, Sims may be right, and the 


supposed benefit arising from its use may be all a delusion; but certainly, 
if itis so, it is a very remarkable instance of how people can deceive 
themselves. As I said before, the question is not one of theory but of ex. 
periment; aud by careful experiment the matter should be decided. 





SALES OF LEAD ORES. 
—_-+——_>>-_—_ 
SOLD DURING THE QUARTER ENDING SEPTEMBER, 1859. 








































































4 
Jheee 





eoveres £105,835 6 10 
* 





Ro.tiine Wart Trres.—-Mr. Nathan Washburn, Massachusetts, has 
patented an invention which consists in the combination of a set of reducing rol ’ 
series of mijustibie carrying rollers, or their equivalents, and a frame or holder ther 
supported so as to be capable of rising upward within the wheel tyrein proportion ast 
diameter of the inner periphery may increase during the precess of rolling, the said carr) - 
ing rollers being arranged aud made adjustable with respect to their holder aud the 
ducing roliers, Ile makes a pair of reducing rollers mounted respectively on two shafts 
arranged within « sultable frame. The boxes of the saperior shaft may be applied to 
the frame, so as to be capable of being elevated or depressed therein by means of screws 
or other suitable equivalents, so as to enable the distance between the peripheries of t!.¢ 
two reducing rollers to be changed as circumstances may require. 





e 





An Eccerrric Inventor.—The Vicomte Marie de Botherel, who dic 
the other day in very straightened circumstances at Dinan, formerly possessed m larse 
fortune, but got rid of it all through his unquenchable love for commercial speculation 
ilis chief folly was the building of an immense establishment, including 15 kitchens, 
and starting omnibus restaurants; 12 of these vehicles carried hot viands, and 12 cvl:, 
all over the city; while 24 more supplied all Paris—or would have done so—with wi 





and liqueurs, He lost all his fortune by this freak except 260,000 fr., and this he got rid 
| of in # very short time us a wine merchant on a gigantic goale, Le haw Lely bebind lis 
| & Work, in 4 vols., on Muman Jnfirmitics, 


Mines, Tons, Amount. 
Minera ...ccccoccsececccssrseccstne LODO sesesecseees SIO06L 6 6 
Wheal Mary A Sbevedegacede Gteesace 6342 9 6 

isburne .....+... cccccesctecsces MO ceccce 6264 0 0 
Wheul Trelawny ....,--cccssscccssee 20H coceser 6952 2 0 
Maesysafn ........ eepccpnccccecsorte Gel bebes -4508 10 0 
Wheal Exmouth .......cccccccccsece B80 civere 4461 5 0 

WT covece 200 eae 3300 0 0 
East Darren ....... 220 woccee 3,7 6 
T cosccce 180 .cccce 5 
R more BAB ceseoce 0 
QWERPEEWUER co ccccccccccccccsccccecs 230 sosccccesece 0 

coccses 140 covcverecese 6 
eeeeeee 0 
Wheal Ludcott ...., ea - 0 
DFU 00.060 Mecccdbcdpeccbochoodpece 6 
Wheal Wrey Consols ..........00.+++ 0 
Vie FEE ese nvécecrceéversceces 6 
PT acnetnaen aieten carn s 3 
Westminster .. 0 
Cargoll. 3 
Cwm Erfin......... 0 
Holywell Level. . 6 
“~ Goginan Cocccoscccsseses 0 
Deep Level...... 0 
Round Hill... 5 
Orsedd ...cceeceeees 9 
East Wheal Falmouth......... 9 
WINE Wao boecds cvecsce édectadeds 9 
PERRIN sendin acs cevdsheuiocas 9 
Wheat Framk Mills .....6...00-ee00. 0 
Liamerchy® AGP. ..cccscccccceccccses 6 
Nanteos and Penrhiw .... 9 
South Garras ....cecceecscees gecee 
Mount Pleasant...........+..+. seadses 6 
Pee Secedecadebas » 0 
Dyfigwm ........- SY Ree ne Ae . 6 
Central Minera ..... pacesere soanedee ° 6 
Ibrynford Hall ..... Seseviscwvdes ee 0 
Coetia Liys.......- ode cesteneeessdues 9 
CeRRROR cc nccceccceccccecocccecocsce 6 
Rhoswydol .......+00.00. ° 642 15 0 
Bronfloyd ..... To cscevecsooccsecece ° 7 1 6 
Herward United ......cceececcccceee 592 10 0 
Gellirheiron .. ‘41 0 6 
Cwm brwyne 545 10 0 
East Tamar .. 4 0 0 
Cwm Sebon .. ecccece 411 4 3 
North Wheal Trelawny ........... eee S81 14 6 
Plas Newydd ......0.0.cese0. ececesge 580 12 6 
DOD OEY cvocnonesceccconcccesece 336 1 0 
Abbey Consols ......cccccccecccecese o2117 0 
Nant-y-Car .... 0 8 oO 
DET ‘tbe etnoeseocnessesoeetenee 316 5 0 
Catherine and Jane .........6005eceee 305 16 0 
CED a¢ncseevecccocecneseoscene 24 8 0 
Ballyvirgin .. a 2410 6 
Talacte......+++ i 223 7 6 
Redmoor ....... 5 224 4 0 
Speedwell i 212 76 
Treweatha ......... bebdancoderseuses BDSG cocccccoes 1835 8 0 
BE cccvcéctovcvcs eeccorecctese B ceces ecsees : 180 10 0 
BIE cddstackocncsccodevecccens 180 7 6 
Carmarthen United ............-+065 ° 4 2 0 
ENON vocscsvecccccecesesccocses 160 0 0 
PURE coccccencsccccceccsccccccoce «1D convace eccoe mil 6 
Mc thdcantedacapsagers eee ae SU Chasteneen 136 14 10 
| . 1396 656 CUO 
Heewood .... ° 3510 0 
Alt-y-Crib...... ‘ lilt 6 06 
eee ae 8 9 
Great Wheal Alfred... ccocscccccccess ; 87 10 10 
Cardigan Consols ......... exeunvedsed ¥ 415 0 
GERBER c cccccccccccces TTT TTT TC TTTe 3 scvvvesevece 4420 
Total.s.sccccccsssssevseess 1250 £115,057 6 0 
BLENDE. 
Minera vcccccccccccreccccccvmcccccs BOO servessesscee& 1010 6 
SALES OF BLACK TIN. 

50LD DURING THE QUARTER ENDING SEPTEMBER, 1859, 

Mines Tons, Amount. 
Dotroath.ccscccccesercccsescsesessee 207 sesseecsseeeRl6522 8 2 
Carh Brea ..... coccocccscocccsscccce BID sisccsccseee 8618 O O 
Great Wheal VOE cssiccctccccsccnsece TB sosesoceeeee 6,253 7 O 
Pedn-On-OreO .issenscceccvccccserecss OS ¥grecceceeeess 4,869 10 10 
Drake Walls ..cccsscsncceseseccsesss BB sess ccssoee $9718 14 O 
Tincroft .4....65. scocccceccnscdessce GD cecve oevecee 4440 15 0 
Cook's Kitchen ....ccccsssceseccseses GO sessesessene 8074 5 @ 
Par Consols..... penseee BB occccscvece . 6625 0 06 
St. Day United..,... gescecee AT Gg eeeseees sos «8447129 8 
Wheal Kitty (St. Agmer) ........... « BBB eoccccccces . 886015 5& 
Wendron Comsols.....csccssscsceceee 3794, ° 6228 5 2 
BRQWOCO cecccsccccccdcscccscccsccccs $0 secccescocce 8193 8 J 
Great Wheal Busy .......... cocgerce Me 3,083 9 6 * 
Great Wheal Fortune ......... y 2,503 15 9 
BOBCUMAIS coccccscccccccsccesoceccss OF 2491 10 § 
Great Hewas United .oscsssceccecees B2 cocceseceree All 13 2 
CaRNyOTth covcccccscccccccocsereseses ZtVecosrccsceece BOB 11 6 
Trelyoti COMBOMS..ssceccesesccvessees BYyrscssrereeee LOOL 14 3 
Wheel WIGr, ocx cccccceccecsebéses oe BO cocvsccsscee Spee 6 8 
St. Austell Consols ...... « BBbecccsccvccee 199830 9 
West Fowey Consols .... oP ME cccosscesese Be 8 ® 
East LOVE cccccccscvcccsccccsseccecs WAereccvens ns: aa oe 8 
TCR WHE NET cccccvccccencepece OO socae esseese ee © 8 
WER CHR cocvscccessccessece sicce Be encece oe «3986 6 4 
Wels PRVIRIGS seccccccseacooes aman ED wdcdnascvas . Alls 9 8 

SNSCRSWEL ooccccccccvocseccesess chose 36 cocccescesce § Sfee 19 0 
Kitty aud Mary United ........ selace. EE. secsesenesse © ee 
OBER GOVE on ccccscccccccsesces ccce SUM ccvcceccece 98 4 9 
New Wheal Vor , oovecccces TL scrccecceese 933 BG 
MOREE  cocasecbedosicescets Oe sopesasxgens 644 5 11 
Wheal Kitty (Lelant) .....-06+.es0055 II 766.17 6 
Ashburton United....cecscscceccesees 709 6 5 
Bosorne and Bollowall..............+ 685 5 8 
North Basset ,, bite 672 2 0 
Rosewall Hill., 61112 6 
North Roskear ........sesse0. 545 8 2 
Wheal Basset 64210 0 
Penhalls .....,.. 634 7 9 
Wheal Enys’....... eeeece 519 6 6 
Wheal Union....... we s 455 0 9 
Hpearne Consola..ss.secccssceceecss i 376 8 IL 
EE i csseseh vdeebessces 838 3 8 
West Basset ....... Seddssevipeudss ba sand be Ab EOS 328 16 4 
Hast Wasset........6000. sededs ‘ B18 10 6 
Camborne Veati........cscseesccevese B01 7 O 
Trevenen and Tremenheere ..... mteo 27416 8 
Great Treveddoe .......0ee0% a i ao 257 18 7 
Great Wheal Alfred ..... sbbnevwads be ° 250 110 
We Fae .ccvcscecve 232 14 11 
South Carn Brea . 22312 4 
South Frances . 195 12 a> 
Carvath United...... 191 3 8 
St. Dennis Consoles ......00+s.seee00 . 175 9 2 
United Mines (Gwennap) ............ li, 8 0 
WRG DMedecvcevatssccccescesecs 135 12 0 
Wheal Agar ... - ‘ 50 18 10 
Trevoole .....6-5+ %., — 38 519 
Wheal Charlotte ................... - a. bafta; ‘ 45 210 
Grambler and St. Aubyn ..........55 Savedbesesoses 1112 0 ' 
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59. Nov. 26, 1859.] SUPPLEMENT TO THE MINING JOURNAL. 831 
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tainly, GEOLOGICAL NOTES ox some MINERAL DISTRICTS or SPAIN. At Rw Tinto natural comentation is carried on by the water of the mine, 

leceive p"3 EE ed which coutains copper in solution, being made to run through narrow 

of ex- HUELVA DISTRICT—( Continued) wooden channels, which are lined with asphali, and have a fall of 1 inch 

. On examination, it will be found that all the large bunches, or “ masas,’ | in 100, and into which iron ingots, &c., are placed. ‘The cascara obtained 


of sulphur ore which are met with in differen parts of that cast dnd west 
strip of country bear a strong resemblance to one another in their geological 
position and nature. Like the smaller deposits, they are, in their length, 
parallel to the grain of the surrounding country rock, their walls, in going 
down, exhibiting frequently gentle bends and undulations, but dipping in 
the main likewise parallel to the foliation and longitudinal cleavages of the 
enclosing laminated and massive rock. ‘The plane of junction between the 
deposit and the country rock is mostly marked by a lining of soft argilla- 
ceous substance, frequently (for example, at the Rio Tinto and Tharsis 
Mines, &c.), conspicuous on account of its whitish colour, which lining, 
more especially where several inches in thickness, shows traces of a lami- 
nation that is parallel to its plane; and embedded in its substance we notice 
now and then specks of pyrites, of apparently more modern growth. ‘The 
enclosing walls are frequently noticed to bend inwards (towards one an- 
other) near the points of contact with the upper oxidised part or back of 
the deposit—a circumstance which may be owing to the very gradual 
shrinking (on account of loss of sulphur, &c.) of the latter during the pro- 
cess of decomposition, and the consequent diminution of pressure against 
the walls on either side. ‘That appearance has given rise to the supposi- 
tion of the respective deposit increasing in width downwards, 

‘The mineral of which the bulk of such bunches consists distinctly exhi- 


6 | bits a crystalline cleavage structure, which on comparison would seem to 
0 be similar to that of the surrounding rock. ‘That cleavage structure is less 


5 pereeptible in zones which are filled with very coarse-grained mineral, but 
0 becomes more distinct in proportion as we approach to zones of finer grained 
0 mineral; and where the latter is very dense and very fine grained, we 
° notice it toexhibit quite distinct, smooth, half open, longitudinal cleavages, 
0 enclosing occasionally thin lamina of slate, aud the planes being in all 
6 cases covered with a film of oxidation. 
4 As regards the percentage in copper of such bulky masses of mineral, it 
6 | has been observed that within the general bulk there oceur channels, or 
0 zones, in which the mineral is of a higher percentage than in other parts; 
6 and it would hence appear advisable to watch carefully the mode of oc- 
4 currence of such richer zones, for by thus being able to ascertain and de- 
9 fine their position aud bearings, we might plan the operations of extraction 
6 ; in such a manner as to extract all the mineral from such richer zones, leay- 
2 ing standing in the shape of supports only the poorer mineral, Independent 
0 of zones, it lias been found, at Rio Tinto, that the fine sand-like portion of 
0 the mineral which accumulates on the floors of the working (being now 
9 and then removed) is richer in copper on an average than larger pieces, 
° which is ascribed t6 the circumstance that copper pyrites easier crumbles 
6 to pieces than iron pyrites. 
6 Sometimes (for example, at Rio Tinto) the deposit contains more or less 
4 thick veins of a whitish argillaceous substance, which veins run mostly 
0 a parallel to the direetion in length of the deposit; judging from their com- 
0 . position, traceable structure, and position, such veins would appear to be 
0 1 the remnants of bands of rock enclosed within the deposit, and the prin- 
° ciple of their occurrence would hence appear the same with that of the thin 
6 lamina mentioned above, and, to some extent, with that of “ horses,” or 
v isvlated roundish or tapering masses of rock, which likewise are met with 
® in some deposits —as, for example, a horse of laminated rock within the 
0 wine of ‘Uharsis, of granular rock at El Castillo, &c. Where the enclosed 
6 mass of rock is laminated, then its lamine are in all the instances observed 
0 parallel to the lamination or main cleavage of the surrounding mineral and 
. its country rock, ‘Those who, in trying to decipher geological facts, prefer 
10 the somewhat more tedious, slow, but sure way of a practical investigation 
0 that does not despise even the most minute and apparently insignificant 
. details, to the habit of accounting for the existence of the whole by hypo- 
9 ; thetical dogmas that, by pretending to know already the real causes of all, 
10 render detail investigation unnecessary, will find a comparative examina- 
4 : tion of all the parts of such deposits highly interesting and useful for their 
hs guidance in the planning of any works, in forming estimates of probable 
0 f continuation in depth, &c. Certain indications seem to lead to the con- 
7 clusion that the extent in depth of those “ masas” would not be in pro- 
P portion to their superficial extent. On another occasion I shall. treat more 


fully on this subject. ; 

he water met with in those deposits is generally ane ‘Gperqnannt 
with copper, in one part of the Rio Tinto Mine so much so, that the copper 
precipitated from it ou irop amounts to a considerable quantity, The water 
which, permeating from the surface through, or slowly passing in any other 
way near, to tho oxidised back of the deposit, w most probably take 
2 up a portion of the sulphates that had been formed, and are ing, there 
in the course of the decomposition of the sulphur ores, and would re-deposit 
such sulphates in any cavities to which air has access; hence these numerous 
0 stalactites and incrustations of sulphates on the roofs and walls of ancient 
workings, which, on being removed, are again being reproduced ina short 


; time, Owing to the extraordinary bulk of those “ masas,” and the compa- 
m yatively shallow depth at which they are met with, the quantity of mineral 
b which they would yield would only depend upon the scale on which the 
3 respeetive mining operations are carried on; and it may be said that the 
* low percentage of tho mineral in copper is compensated by the facility with 
” which it can be brought to grass, ‘The extraction of the small percenta, 

° q of copper, in the cheapest and most efficient manner, and so as to utilise at the 
6 same time the sulphur, arsenic, &,, which are contained in the mineral, is 
3 adesideratum in that district which has as yet by no means been reached, 
9 The tullowing may serve to give an idea of the mode of reduction which 
is actually practised at the present time, The ore, after being reduced to 
0 t a convenient size (not too fine nor too coarse), is piled up in oblong pyra- 


mids, which rest on a substructure of firewood, by which the whole is to 
be ignited. Sometimes those calcination piles, or “ teleros,” are covered 
on the surface by other badly calcined mineral, called “ tierras blancas,” 
and residues from former calcinations. After ignition, the pile continues 
burning, the sulphur of the mineral serving as fuel, and it takes from six 
to eight months before the whole pile is caleined; and the process is, be- 
sides, subject to many irregularities and accidents, owing to its being done 
in the open air, and to various other causes. The loss of weight during 
calcination is estimated to amount to from 20 to 26 per cent. The ove 
f thus roasted, and great part of whose sulphuret has now been converted 
into sulphates, is now expused to the action of water in dissolving tanks 
(‘‘pilones dissolvadores’’), which are lined with asphalt, and in which the 
water is renewed about once a week, till the water that is tapped off con- 
tains no more sulphates, All the water drawn off from the above tanks is 
made to pass into ** pilones reposadores,” in which tanks it remains just 
long enough to allow any earthy, &c., particles which it may hold in sus- 
pension to settle down. The liquor coming from the * pilones dissol- 
vadores” may contain from 5 to 6 per cent. of copper in solution; from 
the “ pilones reposadores” it passes to the ‘* pilones de cementacion,” 
which contain piles of ingots of iron, upon which the copper is’ then 
precipitzted,* the time required for precipitation being in proportion 
to the surface of iron that is exposed to the liquor; hence it would be 


— 
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from this natural cementation is much purer thar the other, 

It will be seen that by the process of roasting in the open air nearly all 
the sulphur is lost, the sulphurous acid fumes poisoning the vegetation all 
around. ‘Then it is certain that only a portion of the sulphur ore in the 
** teleros” will be changed into sulphate; while another portion will remain 
nearly unchanged; and a third portion, owing to too much heat, be changed 
into oxide—both which latter will be left undissolved in the residue ; 
while during rainy weather a portion of the sul in the teleros will be 
carried off by the rain water; so that the whole method, as actually car- 
ried on there, would certainly appear as one of the most wasteful that 
could be resorted to; and there is no doubt that, if any of the mines as 
carried on now produce a profit, it might be doubled by the introduction 
of a better and more economical system and management. JuLius, 








MINING AND VENTILATION IN WESTPHALIA. 
DESCENT INTO THE “ ZECHE”’ PRASIDENT, NEAR BOCHUM. 


In selecting a mine to quoté as an example of the manner of working 
coal in Westphalia, T feel myself fortunate in having visited and examined 
quite carefully the Prasident, near the busy manufacturing town of Bochum, 
not only because it is one of the oldest, largest, and completest establish - 
ments in the country, but because of the attention I received from its skill- 
ful and polite director, Mr. Cental. This gentleman was secretary of the 
mining department of Hungary when Kossuth was Governor, but upon the 
assumption of power by Austria he, being forced to fly, became first a 
ycivil engineer and then director of this mine. It is a pleasure to hear his 
enthusiasm as he tells of the happy Hungarian land, which he loves and 
hopes soon to see free, and of his children, who speak together in Hun- 
garian, and whom he teaches to practice the customs of their native country. 
With the versatility of his educated countrymen, he here enters upon the 
consideration of the minutix of a single establishment with the same as- 


siduity with which he was used to plau and execute works on a large seale. 
And I found him contriving a machine for greasing wagons with as much 


interest and care as he had in other times opened a new mineral region in 
the valley of the Drave, ‘The Prasident was one of the earliest mines sunk 
in the chalk formation. As I have before remarked, even in the mining 
schools here, before 1837 it was said that no coal was below the chalk. 
The boring in 1838 to 1839 showed this assumption to be false, and the 
shaft which was sunk in 1840 to 1841, and began to be worked in 1845, 
is said to have been the first out of the coal schists from which fuel was 
raised. At present about 75,000 tons are taken out per year, but as soon 
as the war cloud shall have blown over, and business resumed its usual 
settled condition, it is the intention of the company to put it in order to 
raise 1000 tons per day. 

It was early morning when I arrived at the mine and ‘began to make 
preparations to descend. ‘The “ obersteiger,” or man who has the general 
superintendence of the underground works, was to be my guide, and he 
came provided with all necessary clothes. Unlikethe miners in Belgium, 
the workmen here have adopted no particular uniform, but wear clothes 
only to be distinguished from the peasants and mechanics of the vicinity by 
the greater amount of grease and mud which naturally collects upon them. 
The officers of the mine usually wear a short black b , furnished with 
cape and ruffles, and adorned with buttons bearing the miners’ emblem— 
the “hammer and schlagel,” or crossed hammers, which form one finds 
everywhere here, built with black bricks in the house walls, glancing from 
the tile cottage roofs in all the contrast of red and brown, or surroanded by 
wreaths in the society rooms. 

We pass through the room in which the miners leave such articles as 
they do not care to take into the pit—their coats, caps, trowsers, and, in 
many instances, their pipes and canes. ‘The last two luxuries very few 
Westphalian miners will be without, and the piles of bamboos and curbed 
sticks which collect in one of these apartments is surprising. Wishing to 
see the mine from the top downwards, we descended the ladders, 
which are the usual means of passing up and down for the miners.. Al- 

Fe TL ae apo Sage ye Stepney it is 
y disobeyed by the officers, The shaft is a rectangle, 17 ft. long by 
7 ft, broad on the interior, and it is divided into four parallel passages— 
one 6 by 7, in which two pumps work, one 4 by 7, which contains the 
ladders, and two 6 by 8,-which are used for the cages in ascending and d¢- 
ascending, The ladders lead from platform to platform, and ate about 
25 ft. long, ‘The rungs are formed of a single piece of wood 2) in, high, 
protected on their upper side by a rectangtlar strip of irov which is let 
into the wood, On our way down we paséed several workmen who, with 
their lamps hanging on the slimy tim sat repairing the pumps, and 
occasionally in the division at our right hand the cages loaded with coal 
would rush by at the rate of 12 miles pet hour, 

At lengti we arrived at the u level, or “ weather sohle,” which is 
now only used as a means of ing the air in the ventilation. It is 
404 ft. the surface, and 136 above the lowermost level, which lies 
540 ft. below day. Here we turned off to ses the ventilating power. The 
working shaft serves only as adowncast. Tlie air, after declating through 
the mine, is driven out through a separate ventilating shaft 400 ft, in depth 
aud 6 ft. diameter, sitnated about 200 yards to the south of the ventilating 
shaft, ‘Two furnaces are requited to produce the necessary force, They 
each have a grate surface of 2 ft. 5 in. by 4 ft., and burn together 2400 Ibs. 
of coal pet day. They ate placed in a large space excavated in the rock, 
and each consisis of two parts—an under portion, like a common grate and 
narrow chimney, which rises at an angle of about 40 degrees for 50 feet, 
joins the perpendicular shaft, and a parallel canal 6 by 7, along which the 
air rushes and joins the draught up the shaft immediately above the aper- 
ture of the chimney. But one of these furnaces is required in winter, but 
now both are active, producing a draught which extinquished our lamps 
when we exposed them to its full force. The ashes from these furnaces 
are carried out in the passage and carefully left to cool, after which they 
are packed away in the empty roomis. 

Leaving the furnaces, we passed through various passages of the mine, 
sometimes seated in a small car and ed by a “ putter,” who walked 
behind, sometimes on foot along narrow where the water stood 
three inches deep on the floot, and sometimes down chimney-like holes by 
means of muddy ladders. where every 30 or 40 ft. was obstucted by a trap 
door, until at last we stood upon the lowermost “ sohle ” of the mine, 540 ft. 
from the surface. ‘To carry the reader with me during all these windings 
would require more space than Iam at liberty to use, but a conception of 
the stratification aud the underground arrangements, which is the result of 
these explorations, can be given in a briefer form, 

The coal beds upon which the shaft is sunk lic at an inclination of about 
60 deg. northward; at the distance of a few hundred yards occurs an. an- 
ticlinal axis or basin, which rises towards the east, so that, in fact, the shaft 
enters the formation on the south rim of a small basin, and the workings 
extend entirely around to the north or opposite side. One may start near 
the shaft in a gallery excavated in the coal, and follow it toward the cast. 
The way gradually bends to the left, and the coal, which dips north at first, 
changes as he turns, until at length he finds himself going westward, and 
the same seam dipping to the south, It was with much m= Resear that I ex- 
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2. Ry better if the iron was cast in flat plates instead of ingots. During the 
2 : cementation the water has to be continually kept agitated. Wher the | 
0 water assumes an apple-green colour, and no more copper is precipitated 
on , on a piece of clean iron dipped into the liquor, then the cementation is 
10 ‘ finished. ‘he proportion of iron consumed to copper obtained is very 
10 fluctuating, because subject to various infinences; but it may be assumed 
° is to be from 2 to 3 tons of iron to 1 ton of copper. Before the precipitate 
10 : or cascara” is scraped off, from two to three charges of fresh liquor are 
| passed through the “ pilones”—the time required for each fresh precipitation 

1. to be completed varying according to the percentage of salts of iron and 

“+. oo & copper contained in the liquor, according to the quantity of iron employed, 
the co. | ¢ and to the temperature. More iron appears to be consumed in proportion 
on astie Pay if the liquor contains much sulphate of iron. If the liquor is not drawn 
oy oe 4 off immediately after the copper has been precipitated, a precipitation of 
v0 shafts : subsalts of iron takes place, and adds to the impurities of the “ cascara, , 
pliet to the precipitation of those sub-salts, however, shouki take place in another 
tserows Hae repositor, the sediment formed in which is called “ papucha,” and contains 

_— from 8 to 10 per cent, of copper. 

During the seraping off of the adhering “ cascara” from the iron, car- 
ho died bon and minute portions of iron are separated. therefrom, and likewise add 
La large to the impurity of the cascara, so that the latter contains only about 50 or 
abt \ - 52 per cent. of copper, and often much less. -After that the cascara is 
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plored this subterranean basin, for I found it an exact counterpart of that 
at the Treverton Company’s gvorks, near the Susquehanna river, in the 
well-ordered gangways of which I first saw the phenomena, The series of 
| seams here consist of nearly 20, varying from 1 ft. to 98 in, in thickness; 
| about seven of these are at present worked. These seams are divided by 
| schists from 10 to 100 ft. in thickness, which consist of a clayey slate and 
| sandstone, resembling the strata about Pittsburg. 

All the coals are raised from the 80 lachter, or 540 ft. level, but all the 
mining is done above this depth, and the coals lowered by inclined planes 
| to the undermost gangways. The mining is done by whiat is called the 
| * Pheiler Bau,” which is the plan generally adopted m Westphalia. The 
process is as follows :— ‘ 
| ss 


eo 

} taken out. i to cata lay,” or. y 
through the rock at right tothe strike, Witt isgen ; 
| rally 7 ft. broad and 7 ft. and it is subsequently furnished w 


wessed and slightly washed, and then mixed with some “ papucha,” and | double track railway. Upon reaching the coal the passage, still main- | 
made into balls, so as to prevent its being blown away as dust, and in | taining a direction nearly level, turns into the coal, its size is reduced, and | wouid employ four menatabout 10s. in 12. 


' a single track road islaid down. Near the junction of the ‘‘ Querschlay,” 
with the seam a headway 7 ft. wide, and the height of the seam, is driven 
in the coal towards day. This is intended to-act as an inclined plane. 

From the side of the heading, ancl at right angles to it. and, therefore 


a | is only to clear up and sex 
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parallel to the lowest passage in the seam, are driven each 27 ft. (4 lach- 
ters), other passages 7 ft. high, and in each of these a railway is also laid. 
Thus the entire sedm is cut into pillars 27 ft. wide, and any convenient 
length, generally about 500 ft. ‘The upper one of these galleries (here 
there were five) is connected to the ventilation shaft, and the lower with 
the downcast, by means of passages, along which the coal is transported. 
In driving the “* Querschlay,” when it is long, air is furnished by means 
of a tin fiwe, turned by a boy, which drives a stream through wooden tubes 
about 8 in. square, that are laid to the furthermost end. 

As the several parallel passages above mentioned are being driven through 
the seam, they are ventilated for the first 120 ft. by the air which passes 
through the plane itself. After that distance is reached the inclited plane 
is closed, afd the air made to pass from the under to the over aay 
through passages cut in the pillars near where the men are engayed. 
These passages are themselves closed and new ones opened as the work 
proceeds. At last, when the seam is ready for stoping, or taking ont the 
rm. the course of air is along the lowermost level to the end of the pil- 

, across their ends, where the men arc to work back by the uppermost 
level, and then off by an especial channel to the ventilating shaft. 

“ Apbau,” or stoping, now begins. The highest pillar of the series is 
taken by two men, who, beginning at the end furthest from the inclined 
plane, proceed to take all the coal away, except 4 section on the top 3 ft. 
thick, which forms the floors of the highest gallery, and which is left, in all 
instances, to pastens the workmen from falling objects. The coal, which 
is mined by the men standing on platforms one above another against the 
face of the coal, which is precipitated into the passage below, and thence 
transported in wagons to the inclined plane, to be lowered to the level of 
the bottom of the shaft. When the first pillar is forward some 25 feet 
another set of workmen attack the second pillar, working it in the same 
way. When this has proceeded 25 ft. the third pillar is commenced, and 
soon. When the roof is not bad, but one prop to 6 ft. square is required, 
the workmen always keeps four rows of these behind him, and as a new 
row is added, and the furthest one drawn out by chopping the stone away 
at the foot and dragging them out with a long pole. Thus all the coal is 
taken out except the 3-ft. at the top of each pillar, and all the wood is saved. 

The method of getting the coal to the shaft is now to be mentioned. 
Loaded into the wagons by the “ putters,” it is pushed along the several 
galleries to their mouths at the inclined plane. Of these planes there are 
six in the mine, the longest of which has a length of 390 ft. The object 
is the same as that described in the Belgium mines—to lower the full and 
bring back the empty cars. But the plan adopted is quite different. There 
a loaded car is made directly to draw up au empty one—here a separate 
“cage is used, and a counterweight. ‘The plane is 7 ft. wide, and has 
two sets of rails, one 5 ft. wide, for the cage, the other 2 ft., upon which 
the counterweight runs. ‘This weighs 2000 lbs., and is a flat slab of cast- 
iron which moves under the cage. The two are joined together by a 
one-inch wire , Which runs at the head of the plane twice round a 
cylinder 4 ft. in diameter, upon the end of which is a break-wheel, so_ar- 
ranged that the whole apparatus is readily controlled by one man. The cage 
is made to stop before any gallery at will. A wagon of coal is pushed on, 
and it descends to the bottom, at the same time drawing up the weight, 
an empty wagon is now pushed into the place of the full one, and the weight 
being allowed to descend draws it to whichever level it is needed. The 
full wagons are then pushed to the bottom of the shaft and drawn to sur- 
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The Nanglles setts are situate in the parish of Kea, in the county of Cornwall, and are 
held severally, under leases of 21 years, from the Right Hon, Viscount Falmouth and 
Messrs, Graham and Hill, at 1-16th dues; and adjoin the Great Gwennap Consols and 
Wheat Clifferd on the west, and are not equatied by any other ground in the country. 
The western portion thereuf was producing, upwards of 40 years ago, from 600 to 660 
tots of ore og month ; but the works were discontinued on account of some misunders 
standing with the then landed proprietors atid thelr tenants, which has tow been satis. 
factorily adjusted, The north part thereof iain virgin ground, and {9 traversed thronghe 
out by the Gwennup Consols lodes, which have been proved in this ground to be very 
rich, The Wheal Clifford and the United Mines adjoining are still very profitable, and 
producing large quantities of ore; miost of the lodes of these mines also fun throtizh the 
setts of thiscompany, In Wheal Clifford most important discoveries have lately been 
made, and the shares of which havo risen tn value within a very short period nearly 
£100 per share, A reference to the Mining Journal, and Mr. J, H. Murchison's valu- 
a — ape upon British Mining, will dsalst in forming 4 correct judgment as tothe vaius 
of the property. 

The company may fairly expect that Narigiles will ve as valuable a property, and as 
fully productive, as Wheal Clifford; discoveries already made both upon this and the 
surrounding property warrant thom in artiving at this concltston, 

It is proposed to erect a powerful engine, with a cylinder of not less than 70 in. ; thie 
a Js the company to drain the mines to 4 great depth, atid considerably extend 

workings. 

The stratification {s similar to that of the adjoining mines, and the same elvan cottrecs 
range throughout. Tributers may now be set to work at 7s, 6d. in £1, and enable the 
company to niake profits at once, 

It is estimated that from £10,000 to £15,000 will be puflicient, including all mach!+ 
nery, to bring tho company in a position to make large sitics, 

A call of £1 per share has been made; other calls can be made at intervals of not les 
than three months from the day of the date of the last call. 

The property is intersected by the Devordn Railway, uffording every facility for the 
transit of ore and mine materials; the distance to the port is about three miles. 

The company is limited, therefore no shareholder will be requited to contribute be. 
= the —— od his shares. 

xtracts from the reports of Capts. Rowe, Moyle, and others are appen 7 
which niay be had on application at the office of the company. SopEnE, capton of 

One thousand two hundred and fifty-five shares have alreat¢y been taken up, thercfore 
no time should be lost in applying for shares, in order to obtain them at the original cost, 
ay for shares to be made to Mr. WILLIAM Fostex, Wellington Chambers, 

rmingham. 


EXTRACTS OF REPORTS, 

Wheat Uny, Aug, 4, 1859.—It is a fact well known that the Consols and United have 
been the most productive mines in the country, Wheal Clifford ts at present a rich 
mine, and paying good dividends. The situation of Nangiles is unexceptional, ‘The 
extent of the sett is 550 fms. on the longth of the lodes, and 700 fathoms in width. The 
mine is traversed by two elvan-course, ove of which is the same that runs through the 
Consolidated Mines, atid in connection with the same lodes made rich courses of orc, ‘The 
old workings are confined to some four or fives lodes in the middle of the sett, The 
engine-shaft is sunk 86 fms. below the adit; hore large quantities of copper ore, tin, iron 
pyrites, aud blendoe have been raised. About 60 fms, south of the engine-shaft another 
shaft is sunk, with the intention of laying open Wheal Clifford lode; this isso much work 
done towards an important object. To the north of Nangiles shaft there is a large piecu 
of unexplored mining ground of great importance: some of the Consols and St. Day 
United lodes must run through this piece of ground. There are new about 20 tributers 

at work in Nangiles above the 46 fm. level: they are breaking from 100/, to 1507. worttt 
| of copper, tin, and blende per month, If a shaft or two were put up in proper order below 
the 45 fm. level several other pitches might doubtless be worked. I have carefully ex- 
} amined the mine both at surface and underground, and believe it to be a first-rate specu~ 
lation. JAMES ROWE, 
| Treruffe, nedr Redruth, Aug. 4,1859.—Nangiles has proved very productive of tho 
| ores of copper and tin, with endless quantities of iron pyrites and blende, which latter 
minerals have hitherto been of secondary jmportance to the miner here, and, therefore, 
neglected, but there is now a daily increased demand for these ores in the manufacurirs 
world—so much so, that there is every probability of raising at once sufficient sul phurots 
| minerals to meet all the current expenses of the concern. There are few such specitia- 
tions to be entered on in i his district, and I confidently believe that success may be enstirod 
| by ajudicious management of the mining operations, JOHN GARRY, 
| West Wheat Damsel, Dec. 7, 1856.— From the 40 fm. level and upwards the lodes ave 
| Stich as are seldom seen in old mines, and will warrant being developed toa much deeper 
level. Lunderstand there is nothing done under the 80, where the lode in the western 











end is large, and lettisg down a great quantity of water, which proves tt to be ofan epex 
| character, a most desirable indication in this locality, and from its relative position ta 
| the best dividend-paying mines in the country, there can be bitt little doubt of its pros 
ductiveness in depth. There can be but one opinion as to the lodes in the Consuls 
| being found in this sett, north of the engine-shaft. I saw a tribute pitch* at the: bot- 
| tom of Bread and Cheese shaft (80 fim. level), working at 5s. in 1/.; it could be worked 
at miich less, but for the quickness of the water. I think of all the speculations im 
the neighbourhood Nangtles stands “pro-cminent, offering to the capitalist every gua- 
rantee of success, if properly worked, JOUN MOYLE. 
Nangiles Mine, Aug. 4, 1859.—Bread and Cheese shaft (which is further west on 
Nangiles lode) is subk to the 80, where theladeis about 1 ft. wide, a very good lode, im- 
beckted ina beautiful elvan, The meu who last worked in bottom of this level offered to 
pay the cost of the mine ifthe adventurors would keop the engine at work, but they hud pre- 
viously decided on , was no one in authority to work any longer. It 
: , and eight men might be ly 
i from this level produced between 14 and 15 per 
and Cheese shaft, has been productive, and if clearer 





Gs, 8d, in Li. The last 
copper, The 70, in 
Dunstan's shaft is sunk tothe 50, on Deeblo’s 
| Jode. ‘This lode has been productive of a great quantity of tin, and has at present a very 
| ng nee, and L have no doubt, when properly explored, will prove » very 
rich lode, Ido motthink it wrong to say there are full twenty lodes running more thay 

' half a mile through this serr. : LDPWABD DOWER, 

* Now, Agg, #, 185, stiij standing. 


SUPPLEMENT TO THE MINING JOURNAL, 


[Nov. 26, 1859. 
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N EV GUIDE TO THE IRON 
a MILL MANAGERS AND STOCK TAKERS’ ASSISTANT. 
(ouwprising a Series of New and Comprehensive Tables, practically arranged, to show at 
oue view the Weight of Lron required to produce RKoiler-Plates, Sheet-iren, and Fiat, 
Syuare, and Round Bars, as well as Hoop or Strip [ren, of any dimensions. 
To which is added, a variety of Tubles for the convenience of Merchantz. 
By James Rost, Ratuian’s Hill Ironworks, Bradley, near Bilston. 
Published at the Miniag Journal Office, 26, Ficet-street ; and to be prow*ed 
through all bookselters in town and country. 


London : 


OPTNIONS OF THE PRESS. 

“ 4 compendious collection of tables and calculations, the formation of which must have 
been a work of iamense labour. The book is, in fact,a kind of ready reckoner for the 
iron trade, and to masters and managers of fronworks is a teal boon. By its ase many 
hours’ time spent in tedious calculations will be saved, and many very serious efrors 

voided. Some tables for the couvenience of merchants and others are appended, which 
considerably extend the usefulness of the volume.”— Wolverhampton Chronicle. 

“ The contents of this neat looking and handy volume consist of a series of elaborately 
constructed and comprehensive tables, and as it would be superfluous to remark upon 
the value of sach a work to the manufacturers of all deseriptions of finished tron, we 
shall content ourselves with commending it to their attention."—Birmiagham and 


Midland Counties Herald. 


“ The work is the result of much labour, wad is decidedly valuable.”— Engineer. 

“A most elaborate set of tables,of a thoroughly practical character, and nothing o 
the kind has hitherto been published. Che tables are plainly laid down, and the inéor- 
mation desired can be inst ly obtained. They show the weight of good iron 
required to produce the various descriptions of manufactured iron, and as they are the 
result of many years’ experience their value cannot be doubted, As the want of such a 
set of tables has long been greatly feit, the present work is a desideratum, and as it is 
not too bulky for the pocket it will, no doubt, speedily become the constaut companion 


of every. one connected with the fron trade.”— Mining Journal. 





OPINIONS OF [RONMASTERS., 


Parkfleld Ironworks, near Wolcerhampton.—I have examined the various tables in 
the New Guide to the Lron Trade,” of which you are the author. ‘They are ofa compre- 
hensive character, and have been laboriously and carefully compiled. In addition to 
those calcalated more exclusively for the use of the manager, the general tables at the 
en! of the work will be found useful. They are calculated to be of very considerable 
value, and will prevent waste of material, which frequently takes place without such 
means of reference. HENRY MARTEN, M.Inst.C.E., London, 

M.Inst.M.E., Birmingham. 

Horseley Fields Iron and Tin Plate Worka, Wolverhampton.—1 beg to say that I 
have had your book in ase for some months at these works, and cansider it to be a re- 
liable aud practical work, caloulated to be of much value to parties not conversant with 
the details of iron manufacture, and equally so a8 a book of reference, saving time and 
trouble fu calculation, to those who are. W. M. SPARROW, 

Shrubbery Ironworks, Wolverhamptoiuu.—We have much pleasure in adding our tes- 
timony to others which you have received as to the value of your “ New Guide to the 
Iron Trade.” It contains, in great detail, much very correct, and therefore valuable in- 
formation, and is generally a most useful work of reference, not only to iron manufac- 
turers, but to merehants also. G. B. THORNEYCROFT & OO, 


OPINIONS OF MANAGERS. 

Clough Hail Ironworks, Kidsgrove, North Staffordshire.—I have gone through your 
book of weights with care and attention, and cannot in justice to yourself do otherwise 
than pronounce it to be the most comprehensive, and, at the same time, the most useful 
work that has ever left the press, for parties connected with the iron trade. Nothing 
can excel it for dispatch of business in managing and stock-taking, as the weights are 
accurately given, with the waste for heating and cropping added. 1 would just say, that 
whoever may see the book, with a knowledge of the use of it, cannot but admit that you 
have conferred a boon upon the trade. THOMAS PERRY, Manager. 

Moumer Lane Ironworks, Willenhall, near Wolverhampton.—Having reviewed your 
very valuable work, called a “ New Guide to the Iron Trade,” I feel induced to acknow- 
ledge its superiority to anything I have seen in print yet on the subject it treats, both 
in point of style and accuracy. EDWARD HAMMOND, Mill Manager. 

Cuppoufield lronworks,—After working from your weights, I find them to be uniformly 
correct in hoops, sheets, and guide iron, they being the only branches of iron manufac- 
ture in whieh I have had occasion to nse them, and I can with confidence recommend, 
your invaluable work to all managers, stock-takers, &c. 

GEORGE GITTEINS, Manager. 

Moamore Iroawerks, Wolverhampton.—I inform you with great pleasure that, so far 
A3 upportanity would permit, I have examined many of the tables of weights, &c., in 
your “ Mill Managers’ Assistant,” and find them to be correct ; and having used them 
practically do not hesitate to say that, With good iron and careful workmen, they may 
be safely brought into general use, to the very great advautage of fronmasters who en- 
trust the giving out of orders to incompetent persons. GEO. ADAMS, Manager. 

Codaor Park lronworks.—As a subscriber to your new and valuable “ Guide to the 
Tron Trade,” I beg to say that it fs the production of a laborious, studious, and energetic 
mind, with a disposition to meet that which was required in the iron manufacturing 
world, and to facilitate the execution of orders correctly should be on the desk of every 
mill manager and stoek-taker. WILLIAM THOMAS, 

Shrubbery lronworks, Wolcerhampton.—lI have carefully examined your “ New Guide 
to the Tron Trade,” and find the ealeriations very correct. It is the best book of 
for uiauayers and stock-takers that [ have ever seen. 

WILLIAM WOOD, 25 years a Forge and Mill Ma 





Crown 8vo., 3s. 6d. cloth. 


1 EOLOGY, MINERALS, MINES, AND SOILS OF IRELAND, 
In Reference to the Amelioration and Industrial Prosperity of the Country. 
By JOSEPH HOLDSWORTH, Eaq., M.G.8.F 

“ The work contains a large amount of information, which, if judiciously applied, can- 
not fail to prove invaluable as a means for working out the regeneration of Ireland.” 
Liverpool Mail. 

“ This ls a highly interesting work, and will be welcomed alike by the man of science 
and the mere speculator, who can see in the sister country only a new and promising 
field for the investment of capital. Mr. Holdsworth’s book is full of acceptable facts, the 
publication of which will no doubt tend greatly to the amelioration and industrial pros- 
perity of the country.”—Cheltenham Journal. 

“Ths author enters fully into his subject, and points ont lucidly and intelligently the 
character and capabilities of the soils of the “ Green Isles,” illustrates with a scientific 
pen the geological formations of the land, describes its mineral lodes, ores, and auriferous 
discoveries, its lead and copper mines, coal tracts and rocks. and speaks of matters not 
only of interest to the scientific enquirer, bat of importance to the capitalist and mineral 
explorer. Rural matters are also noticed, and the beautifal rivers, romantic rocks, and 
«lens of [reiand form themes for the writer, who blends with description valuable in- 
formation. In fact, he seems to have taken this opportanity of saying all sorta of in- 
teresting thiugs about Ireland which have been neglected by other writers, and by those 
who feel a desire for the amelioration of the social condition, or have a desire to aid in 
the general prosperity of Ireland, this work will be hailed with heartfelt satisfaetion.”— 
Bristol Mirror. 

“ The author of this work is already favourably known for hia geological research, and 
able writings on basaltic theories in connection with the important question of minecr- 
alogy. Did our space permit, we would give a few extracts from the chapter which re- 
fers to the conamercial value of the peat, its and early use, Mr. Holdawerth's 
volume promises Lo become one of the mest valuabie that have yet appeared on the na- 
tural resources of Ireland. Its style is very interesting, and the treatment of “1h - 


ject is at once plain and philosophic.”— Banner of Ulster. 
Hhowlston and Wright, 65, Paternoster-row. 


INV ESTMENTS IN BRITISH MINES. 
Full particulars of the most important Dividend and Progressive Mines will be 


foand in the Fourth Edition of 
INVESTMENT, 





RITISH MINES CONSIDERED AS AN 
Recently published, by J. H .Morcnison, F.G.S,, F.3.8. 
Pp. 356; price 3s. 64., by post, 42. 

Mr. Moaeutsow also publishes a QUARTE RL Y REVIEW OF ERITISH MINING, 
Giving, at the sage time, the Position and Prox pects of the Mines at the end of each quar- 
ter, the Dividends Paid, &c.; price ls. Reliable information and advice wiil at any 
time be given by Mr. Muucaison, either personally or by letter, at his offiees, No. 117, 
“ishopegate-street Within, London, where copics of the above publications can be ob- 
tained, ngamememmand 
OPINIONS OF THE PRESS. 

Mr. Murehison’s new work on British Mines is attracting a great deal of attention, 
Gnd is considered a very useful publication, and calculated to considerably improve the 
position of home mine investments.— Mining Journal. 

The book will be found extremely valuahle.—Observer. 

A valuable guide to investors.— Herapath. 

Mr. Murchison takes sound views upon the important subject of his book, and has 
Placed, for 4 smail sum,gvithin the reach of all persons contemplating making invest- 
ments in mining 4 that information which shoaid prevent rash speculation and un- 
pre«lnetive capital ja mines.--Morning Herald, 

A valuable little book.—Globe. 

Ct spy rest to persons kaving capital employed, or who may be desirous of in- 
vesting in mincs.—Morning Chronicle. 

Parties rejairing information on mining igvestments will find no better and safer In- 
structor than Mr. Murchison.—Leeds Times. 

As 4 guide for the investment of capital in mining operations Is inestimable. One of 
the most valuable mining publications which has come under our notice, and contains 
more information than any other on the subject of which it treats.—Derby Telegraph. 

To tho-e who wish to invest capital in British Mines, this work is of the first impor- 
tance.— Welshman. 

This work enabies the capitalist to invest on sound principles ; 
celient guide.— Plymouth Journal. 

Persons desirous to invest their capital in mining speculations, will find this work a 
very useful guide.— Warwick Advertiser. 

It is full of carefully compiled and reliable information relative toali the known mine 
In the United Kingdom.—Shefield Free Press. 

Those interested in mining affairs, or who are cesirous of becoming speculators should 
obtain and carefully peruse the work.— Monmouth Beacon. 

Every person conmmected, or who thinks of connesting himself, with mining specula- 
tions should possess himself of this book.— North Wales Chronicle. 

A very valuable book.— Cornwall Gazette. (Glasgow Examiner. 

All who have invested, or intend to invest, in mines should peruse this able work, 

We believe a more useful publication, or one more to be depended on, cannot be found. 
—Flymouth Herald. 

With such a work in print, it would be i neglect in an investor not to consult it 
before laying out his ¢apital.— Poole Herald 

Mr. Marchison will be a safe and trustworthy guide, so far as British Mines are con- 
cerned.— Bath Express. 

Is deserving the attention of every one who seeks profitable Investment of his capt- 
tal.—- Brighton 


This is really a eetiend work for the capitalist.—Stockport Advertise: 
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All who have invested, or intend to invest, in mines, would do weil "to consult this | 


very useful work —Jpswich Express. 
‘To capitalists the work sorsgial prove very serviceable.— Birmingham ve 
O1 great value to capitalists.—Sunderland Times. ht 


TRADE; 


NVENTORS’ ASSISTANCE COMPANY CMITED)}. 
Capital £25,000, in shares of £1 each (with power to increase it to £100,000). 
Depostt 5s, per share. 
Incorporated under Joint Steck Companies Acts, 1856-57-58, 
Under the direction of a Council and Managing Committee appointed by the 


BawkKeERs— Ransom, Houverie, and Co,, Pall Mall East. 
SoLicrrors—Grané, Son, and Fesenmeyer, 23, Bedford-row, W.C. 
SecreTanr—Sitwell — 
OFFICES AND MANUFACTOR 
Nos, 1, 2, axp 3, GOUGH STaner'Se NORTH, GRAY'S INN ROAD, W.C. 


ABRIDGED PRO PROSPECTUS. 

The leading feature of this company is, that it investigates the merit of any inven- 
tion submitted to it by the aid of scientific and practical men, selected with special 
regard to bn qualifications as impartial Judges, Such inventions as are approved are 

i and “i by the , for sale, on a scale sufficient 
toestablish their value, without cost to the inventor, ‘who will share, under agreement, 
in all profits arising therefrom. 

As an earnest of these intentions, the managing committee have secured a long lease, 
on most advantageous terms, of extensive premises, containing a spacious manufactory, 
provided with suitable plant, where models can be made and tried, and patented articles 


ready arranged ed wey Detas 0 menatisteeet, of 0 20% profit 
of ‘0 per cent.; while several very promising inventions are under consideration. 

The advantages thus cunppenstadius ify the directors in recommending the undertaking 
to the notice of smal! capitalists, as an investment well worthy their special consideration. 

That the large mass of invegtors are unable tg carry out their designs is a fact patent to 
most practical observers. It is equally trae & great number of cases only require the 
judgment and kindly assistance of scientific and practical mento render them productive of 
immense public benefit. It is incontrovertible that our national importance and wealth 
have been niore by inventors than by any other e¢lass of men. Arkwright, 
Watt, Cort, Stephenson, and other names scarcely less eminent, have produced an amount 
of wealth almost beyond calculation, thoagh their inventions were received at first with 

ld dali In short, all the improvements for our convenience and com- 


and i ¥. 
fort, dating from a state of barbarity to one of high civilisation, are but the cumulative 














one. ar BRITAIN (8. 8.). 











results of inventive — en yl 

It must not be overlooked by the shareholder that a patent gives an exclusive trade 
with the customers of the wad, and that this company will possess In no common 
degree such advantages as will, on the average, be imujcisely productive, and ensure a 
dividend that may surprise, and must satisfy all investors 

Applications for shares, and full ae gr giving the fullest information, le, 
personally or by letter, to the seeretary, at the offices, as above. 

USTRALIA AND NEW ZEALAND, 
WHITE STAR = a MAIL CLIPPERS, 
LNG PROM 
eh = apLeouHse on the Ist and 90th of every month, 
EW ZEALAND on the 10th or 25th, 

Ship. i Hegister. Hurthen, To sail. 
BLUE JACKET .... Spies nk aan. 1074 ever 8200 ...5 Nov, 25, 
BEECHWORTH..,.... Melboutne 1206 .... 4000 .... Dee, 1. 
EMPIRE or PEACE,. Melbourne.... 540 .... 4600 .... Dec, 20. 
RED JACKET ...... Melbourne 5000 .... Jan, 20, 

The clippers of this line are the largest, finest, and handsomest in the trade, and are 
well knewn for their famous passages, and the unswerving punctuality of their sailing 
engagements. Passengers must embark, without fail, on the day previous to adver- 
tised date.—For freight or passage apply to the owners, H. T. WiLson and CuaMpens, 
21, Water-street, Liverpool; or to GRINDLAY and Co., 63, Cornhill, London; or Sa- 
our, Pracors, and Co., 116, Fenchurch-street, London. f 

Willox's Australian and New Zealand hand-books sent for two stamps. 
STEAM TO AUSTRALIA UNDER SIXTY DAYS. 
PASSAGE MONEY £14 AND UPWARDS, 
BLACK BAT. LINE OF BRITISH AND AUSTRALIAN 
EX-ROYAL MAIL PACKETS AND EAGLE LINE OF PACKETS, 
In conjunction with the celebrated auxiliary screw steam clipper 
GREAT BRITAIN. 
Appointed to ., punctually from LIVERPOOL on the 
6th and T5th of every Month. 
To the consignment of Bright Brothers and Co, , Melbourne. 
The above, in addition to being the only line with steamers out of Liverpool, ia com- 
ee LARGEST, FINEST, and FASTEST MERCHANT SHIPS in the WORLD. 
=. Marthen. Captain, Date. 
‘ - S0On.P... Gray «eeeee Sth Decomber, 
- 1016 .... 3500 i seevee Lith December, 
Ze 555 2004 4000 220. O'NEILL eee Sth January. 
GIPSY BRIDE.......+-+++ «e+ 4000 .... Munupuy.... To follow. 
To be succeeded by the MHlowing clippers and steamer :— 
GREAT BRITALN. MARCO POL). 
LIGHTNING OCEAN CHIEF. 
CHA ite oF THE SEAS. BRITISH TRIDENT. 
DONALD M’KAY. GIPSEY BRIDE. 
GREAT PASMANLA. WANATA., 
EAGLE. COMMODORE PERRY. 
SALDANHA. MONTMORENCY. 

The above celebrated steam and sailing clippers, forming’ the only linés honoured 
by a visit from Her Majesty the Queen, and wo well known for their rapid passages, panc- 
tuality in sailing, acd splend unsurpassed by any ships in the world, 
will continue to sail regularly between Liverpool] and Melbourne, thus affording to pas- 
sengers and shippers the most unrivalled advant. The are men of ex- 
perience, and noted for their kindness and attention to rs. 

The eabia accommodation is mee superior, the saloons being elegantly furnished with 
every requisite to ensure and are lied with beds, bedding, dc. 

Rounty ticket passengers rae to Launceston aud Hobart Town. 

Apply to Grass, Bricirt, and Co., merchants, 1, North John-street, and James Ba 
and Co., Tower-buildings, Liverpool ; or to T. M. Mackay and Co., 2, Moorgate-s 
London, E.C. / fl] 





+ 
APPIN’S ELECTRO-SILVER PLATE & TABLE CUTLERY. 
—MAPPIN BROTHERS (Manufacturers by Special Appointment to the Queen) 
are the only Sheffield makers who supply the consumer in London. Their Loadon Show 
Rooms, 67 and. 68, Kixe WILLIAM S7Rreet, LONDON Keipoek, contain by far the LARGEST 
STOCK OF ELECTRO-SILVER PLATE aad TABLE CUTLERY in the world, which 
ig transmitted direct from their mantfactory, Qoeen’s CuTLExY Works, SHEFFIELD. 
Fiddle Pat. Double Thread. King’s Pat. Lilly Pat. 
12 Table Forks, best quality......£116 9.,.£214 0..£3 0 
12 Table Spoons, best quality .... 1 16 2140.. 30 
12 Dessert Vorks, best quality.... 2 00 
12 Dessert Spoons, best quality .. 
12 Tea Spoons, best quality ...... 
2 Sauce Ladies, best quality .... 
1 Gravy Spoon, best.quality .... 
4 Sait Spoons (gilt bowls), best qu. 
1 Mustard Spoon, best quality .. 
1 Pair Sugar ‘Tongs, best quality. 
1 Pair Fish Carvers, best quality. 
1 Batter Knife, best quality .... 
1 Soup Ladle, best quality ...... 
6 Egg Spoons (gilt), best quality. 


—__ 
Complete Service ....+«,... £10 13 10 ..£15 16 6 ..417 13.6 eal 4 
Any article can be hud separately at the same prices, 

One Set of Four Corner Dishes (forming eight dishes), £8 8s.; One Set of Four Dish 
Covers (one 20 in., one 18 in., and twb 14 in.), £10 10s. ; Cruet Frame (four glass), 24a. ; 
Full Size Tea and Coffee Service, £9 Ws. A Coatly Hook of Riwravings, with prices at- 
tached, sent per post. on receipt of 12 stamps. Ord, qual, Medinm qual, Best qual. 
vy dozen Full Size Table Knives, ivory Handles .. £2 0 ..43 6 0.,4412 0 

144 dozen Fall Size Cheese ditto..... Ooccoccces 1 114 6 211 0 
One Pair Kecular Meat Carvers .. ot O15 6 
One Pair Extra Sived Uitte .....6.+cevecseeserene ol 016 
One Pair Poultry Carvers........e0-tecseeessenes Oil O15 
One Steel for Sharpening . 04 06 
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Complete Service .scscccecesccevaverssesess Hh 16 0 ,.,4£4618 6 ..£4916 6 
Measrs. Marren’s table knives stiif maintain their unrivalled superiority ; all their 
blades, being their own Sheflield manufacture, are of the very first quality, with secure 
ivory handles, which do nut come loose in hot water, and the difference in price is occa- 
sioned solely by the superior quality and thickness of the ivory handles 
MAPPIN BROTHERS, 67 and 68, King Williase-strect, Cc ity, Londo 6 
Manutactory, Queen’ ‘3 c Jutlery Works, SheMeld. L) 
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Now ready, in grained rean tack cover, gilt edges, price 6s., 

A DCOCK’S ENGINEERS’ POCKET BOOK, 
for 1860, for the use of Engineers, Architects, Surveyors, Directors, Coutractors, 
Mechanics, and Clerks of Works, contajning o List of the Members of the Institution of 
Civil Engineers, with Date of Election, corrected to October, 1459, together with the 
usual information of an annual vade-mecum and ruled diary, and highly valuable tables 
and formuls, and, among other subjects of infuggation and practica, utility, Bessemer's 
Steel and fron, Warner’s Kell Founding, Vegetable Milt Bands, So! uble Silicates, Patent 











Piumbago Crueibles, Hoydell’s Traction Engines, the General Patent Company, Artesian 
Wells, India-rubber, Gutta Percha, Butnt Ciay Kallast, Mensuration, Laws of Motion, 
Mechanics of Works, Windmills, Capillary Attraction, Chemistry, Steam, Steam-engine, 
Locomotive, Roads, Artificers’ Work, Strain and Stress of Materials, Altitudes of Fdlfiecs 
and Columns, Acoustics, Contoar Levels, Metals, Heat, Water-wheels, Tables of Force 
of the Wind, Specific Gravities, Stones of England, Wales, Scotiand, Ireland, &c., 
Strengths of fron and Wood, Thermometrical Scales, Ganter’s Chain, Expansion of Gases 
and Water, Useiul Factors, British and Foreign Weights and Measures, Strength of Ropes 
and Chains, Weights of Materials, Strength of Wheels, Ultimate Breaking Weights, 
Strength of Cast and Wrought-iron Shafts, binary and Ternary Compounds, Diameters, 

Areas, and Circamferences of Circles, Squares, Cubes, an Roots, from, loud to 4000, &e. 

London; Pablished by Stinpkin, Marghall, and Co., Stationers’ Hall-court; sold *4 

G. and KR. W. Hebert, 8%, Cheapside, and all hookse ier, ora, 
MINING AND COLLIERY OPERATIONS IN TIE UNITED STATES, 
HE UNITED STATES RAILROAD AND MINING 
REGISTRR. Edited and published by Thomas S. Fernon, at No, 423, Walnat- 
street, Philadelphia. To subscribers in Great Isritain, 13s. Gd, ($3), payable in advanee, 
Established May, 1856, issued weekly. Has acirculation (hroughout the United States, 
Canada, and Great Britain. 

The Reyister, a3 ita name imports, is devoted to the discussion and dissemination of 
occurrences aud results bearing upon the practical theme of transportation by car upon 
the iron rafl, And as for cars, artificial trackways must be constructed ; Railroads, at 
the same time that they supply the most expeditious comuntinication, exact the largest 
outlay of money, aud, being of perishabie ri t repair and watch- 
fulness. Hence of improvements in the perianent way of railroads, and, also, in the 
rolling stock and machinery of raltroads, tending to cheapen and facilitate transportation 

| the Register is ever ready and anxious to give early and appreciative notice. 
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lence oa subjects treated of in the Register will be gladly received and given | 


TO MANUF ACTURERS 0 OF IRON, STEEL, &c. 


ERTICAL BOILER, 
“BALMFORTH'S PATENT.” 


NOTICE IS HEREBY GIVEN, that the above is protected 
bySLETTERS PATENT, and that the same has been assigned 
to the undermentioned, and who are new the ONLY PAR. 
TIES AUTHORISED TO GRANT ANY LICENSE for the 
erection thereof. 

These botlers are in use at the Kirkstall Forge, Leeds; the 
Mersey Ironworks, Liverpool; and many other extensive 
works both in England and Scotland, with the most perfect 
success, Their advantages are the SAVING OF SPACE, 
FUEL, BRICK-WORK, and [KON when HEATING in the 
FURNACE. 

Lronmasters and others are cantioned against erecting boilers 
of this description without having first obtained a license for 
the same; and all persons who have erected any of the said 
boilers without having obtained such liccuse are requested to 
communicate with the undermentioned forthwith, 

Mr. THOMAS BALMFORTH, of the Leeds Ironworks 
Leeds, will afford any further information; and applications 
for licenses can be made to him, or to 














Mr. W. ALLOTT, 


/b 


IIULL FORGE, HULL, 





O BRASSFOUNDERS, ENGINEERS, REFINERS, &c.— 
The PATENT PLUMBAGO CRUCIRLE COMPANY, having completed the 

enlargement of their premises, beg to CALL the ATTENTION 
of all users and shippers of melting pots to the GREAT SUPE. 
RIORITY of the PATENT CRUCIBLES, which have been ueca 
during the last three years by some of the largest ™c!icrs in 
England and abroad. In #i dition to their capabilities of melting 
an average of from 33 to 40 pourings, they are unaffected by 
change of temperature, never crack, but can be used till worn 
out, require only one annealing for several days’ work, an! be- 
come heated much morerapidly than ordinary pote, E FPFECTING 
thereby a SAVING of more than FIFTY PER NT. in time 
labour, fuel, and waste. The Patent Plumbago Crucible Com- 
pany also manufacture and import clay crucibles, muffles, port- 
able furnaces, sublimate pans and covers, qiass pots, all deserip- 
tiona of fire-standing goods, and every requisite for the assayer 
and dentist. 

For Lists, Testimonials, &c., apply to the Barrensea Works, London, 8.W. 


O RAILWAY COMPANTES, ENGINEERS, 
MILLOWNERS, &e.—The PATENT VLUMBAGO CRUCIBLE COMPANY 
draw the attention of all owners of machinery to their ine POWDERED PURE FLOUR 
PLUMBAGO, which they can confidently recommen for anti-friction purposes, being 
an impalpable powder, aud warranted perfectiy free from grit and any impurity. Vor 
ordinary polishing purposes it will be found superior to any of the black leads OWered 
Price, £27 10s. per ton; 308. per cwt. Sampies of 28 lbs. forwarded on receipt of &s, 
Packages free. 
A‘ipess, the Patent PLUwnaco Cructste Company, Battersea Works, la 
G.—T VU 
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MANUFACTURED BY THE INVENTOR, 
JOSEPTL HALEY, 


ALBION STREET, GAY THORN, 


MANCILESTER, 
SCREW JACKS, SHIP JACKS, 
SLIDE AND CENTILE 
PLANING, SHAPING, RING, DRILLING 
SCREWING, WILEE. CUTTING, 
AND OTHER MACIINES. 


LATHES, 
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RIVET MAKING MACIIINES 





SILVERTOWN INDIA-RUBBER WORKS 
(Opposite Her Majesty’s Dockyard), Woolwich 
WAREHOUSES, 5 and 4, BISHOPSGATE vit KET WITHIN 
(Opposite the London Tavern). 
MANUFACTURERS OF 
ER AND RAILWAY MACIINERY APIPLIANt 


ailast bb In Rubber 

Railway Haffers. | Commection H 

Bearing and other Springs, India-Nubber ant 
Wheel Tyres, | : . 
Gas bags. 
Hose, 

Socket Rings. | 

Gauge Rings. 

THE CV.LEBRATED INDIA-RUBRER STEAM PACKING 
KINGS, &c., SUITABLE = STUFFING BOXES, FLANGE 
ATENTERS OF TUR 
IMPROVED WATERE ROOF FABRICS AND G a NT 


Gas Tubing. 
Perfectly free froin odour, and not affected by le 
for lle mpi 
Pillows and Cashions. Cart Covers. 


Life Preservers. Gig and On nibus Aprons. 
Fishing Boots and Stockings, Warman © oats, C and Lee 


pas 


VULCANISED INDIA-RUBI 

Solid India-Rubber Heal 
and Foot Valves. 

Delivery Valvea. 

Air Pump Valves. 

Flanges. 

Pump Clacks. 


5 rs, 


Th) Canvas 


Canvas 


India- rubs PM hin 
and Backets. 

ROPE, SHEI 

JOINTS, & 


we, 


IN 


Timpermeabie Sireetin 
Camp and Ground 


Portable Baths. 
Water and Air Beds. 


tae 


4 
ves, Caps, rgings. 


HEODOLITES, LEVELS, C sIRCUMF ERENTERS, 
MATHEMATICAL DRAWING INSTR UMBEN'TS, SCALES, RULES, TAPES 
T SQUARES, &c.—JOUN ANCHBUTT, 20, Wiest MINSTER lube ROAD, L A) . 
BETH, near Asticy’s Theatre, respeetfully es Alls attention to his stock of the above 
cles, mannfaetured by superior workmen. ‘The prices will be foand ev onal 
than ever charged for artic les Of similar quality. An illustrated price list forwarded free 
on application ; Sin. dumpy level, complete, six guinens ; 10 in, «itto, eight guineas 5 
14 in. ditto, ten guineas ; with compass, one guincacach extra; best 5 in, thee onde ite, di- 
vided on silver, eighteen guineas, 


SSAY OFFICE AN D LABORATORIES, 
DUNNING’S ALLEY, BISHOPSGATE STRENT WITHOUT, LONDON, 
Conducted by Mircurts and Rickarp (late John Mitchefl, F.C.8., Author of 
Manual of Practical Assaying, Metallurgical Papers, &c.) 

Assays and Analyses of every description performed as usual ial Instruction in 
Assaying and Analysis. Consultations in every branch of Metall. ir vical and Manufne- 
turing Chemistry. Assistance rendered to intending Patentecs, &c. 

Vor amount of fees, apply to the office, as above. 
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aT) MINING COMPANIES AND ENGINEERS.—MAPS, 

PLANS, SECTIONS, and DRAWINGS on STONE and WOOD, ENGRAVINGS 

on METAL, WOOD, and STONE, are PROMPTLY and CAREFULLY EXECUTED 

by 4 specially trained staff of draughtamen and engravers, at the office of the Geologist, 
1A, Strand, Letter-press, Lithographic, and Copper-plate printing. 











Lonpon: Printed by Ricnand Mippieron, and published by Hexay¥ Enetisn (the pro- 
prietors), at their office, No.26, FLeet-erneet, where all communications are requested 
to be addressed, (Vow, 26, 1859, 





